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21 Grid ESS are the new frontier of battery safety
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A collaborative, Multi

-lab effort
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Yuliya Preger
Armando Fresquez
Reed Wittman

Battery Abuse Testing

Loraine TorresCastro
Hsin Wang (ORNL)
Michael Hargather (NMT)

Fire Sciences and Modelling

John Hewson
Matt Paiss (PNNL)
Randy Shurtz
Andrew Kurzawski

Outreach, codes, and standards
Matt Paiss (PNNL)
Chris Searles

System design impacts on battery safety

David Rosewater




+ I Lithiumion and general battery safety concerns

A Energetic thermal runaway
A Anode and cathode decomposition reactions

A Electrolyte flammability

A Low flashpoint electrolyte solvents

A Vent gas management

A Fuel-air deflagrations

A Wide flammability range of decomposition products
Thermal stability of materials

A Separators, electrolyte salts, active materials
Failure propagation from cell -to-cell

A Single point failures that spread throughout an entire battery system
Managing residual stored energy

Diagnostics/prognostics to understand stability in the field
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Electrochemical energy storage can improve grid resiliency and enable new energy -
generation technologies, but the batteries themselves must be safe and reliable. I
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An example of thermal runaway

Video not available on uploaded presentation due to file size constraints. Please
contact Joshua Lamb for more details.
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| Sandia Laboratory Capabilities |

10,000 sq. ft. dry room space

Prototyping for thermal batteries,
Li primary, and Li-ion cells and
batteries

Battery design & development
Performance and abuse testing
Forensics and analysis
Fundamental electrochemistry
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Longterm safety and reliability

Batteries could be in use for 1000s of cycles, this
work looks to develop a better understanding of the
reliability and stability of lithium  -ion batteries late
in their life.
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